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disorder in main residue; R factor = 0.041; wR factor = 0.102; data-to-parameter 
ratio = 11.8. 



Experimental 

Crystal data 

[Zn(S0 4 )(C 12 H 8 N 2 ) 2 ] ■ C 3 H 8 0 2 

M, = 597.93 

Monoclinic, C2/c 

a = 17.3913 (10) A 

b = 12.9247 (7) A 

c = 13.2214 (7) A 

/3 = 123.248 (5)° 

Data collection 

Rigaku Mercury CCD 
diffractometer 

Absorption correction: multi-scan 
(REQAB; Jacobson, 1998) 
T mi „ = 0.968, r max = 1.000 

Refinement 

R[F 2 > 2a(F 2 )] = 0.041 

wR(F 2 ) = 0.102 

S = 1.06 

2191 reflections 

186 parameters 



V = 2485.4 (2) A 3 
Z = 4 

Mo Ka radiation 
ii = 1.13 mm~' 
T = 223 K 

0.35 x 0.20 x 0.15 mm 



5735 measured reflections 
2191 independent reflections 
1878 reflections with / > 2o(I) 
R iM = 0.035 



4 restraints 

H-atom parameters constrained 
A/w = 0.73 e A~ 3 
Ap^ = -0.54 e A~ 3 



In the title compound, [Zn(S0 4 )(C 12 H 8 N 2 ) 2 ]-C 3 H 8 0 2 , the Zn 11 
ion is in a distorted square-pyramidal coordination environ- 
ment composed of four N atoms from two chelating 1,10- 
phenanthroline ligands and one O atom from a monodentate 
sulfate ligand. The Zn 11 ion lies on a twofold rotation axis. The 
sulfate ligand and propane-l,2-diol molecules are disordered 
across the twofold rotation axis. The dihedral angle between 
the two chelating N 2 C 2 groups is 83.26 (13)°. In the crystal, the 
complex molecule and the propane-l,2-diol molecule are 
connected through a pair of O— H- ■ O hydrogen bonds. 

Related literature 

For the ethane-l,2-diol solvate of the title complex, see: Zhu et 
al. (2006) and for the propane-l,3-diol solvate of the title 
complex, see: Cui et al. (2010). For related structures and 
background references, see: Batten & Robson (1998); Zhang 
et al. (2010); Zhong (2010); Zhong et al. (2011). 




Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


05-H5-03 


0.83 


2.00 


2.74 (3) 


149 


Q6-H6- ■ 04 


0.83 


2.11 


2.89 (2) 


155 



Data collection: CrystalClear (Rigaku, 2007); cell refinement: 
CrystalClear; data reduction: CrystalClear, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: XP in 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

This work was partially supported by the Scientific 
Research Foundation of Nanjing College of Chemical Tech- 
nology (grant No. NHKY-2013-10) 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LH5651). 
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Bis(1 r 10-phenanthroline-/c 2 N r /V f )(sulfato-/<:O)zinc(ll) propane-1,2-diol 
monosolvate 

Kai-Long Zhong 

1 . Comment 

The design and synthesis of metal-organic complexes or polymeric coordination networks is a rapidly developing field in 
coordination and supramolecular chemistry during the past decades (Batten & Robson, 1998; Zhang et ah, 2010; Zhong 
et ah, 201 1). In our inverstigation, we have focused on the synthesis of complexes with N containing bidentate ligands, 
such as 1,10-phenanthroline (phen), 4,4'-bipyridine and 2,2'-bipyridine as auxiliary ligands, meanwhile retaining some of 
the solvent molcecules capable of hydrogen bonding to form higher dimensional supramolecular network. In the past few 
years, we have synthesized and reported Zn-complexes with bidentate-chelating sulfate ions, in which uncoordinated O 
atoms of the sulfate ligand and dihydric alcohol solvent molecules formed classical O — H— O hydrogen bonds vis a 
solvothermal reaction, e.g. [ZnS0 4 (phen)2]-C2H 6 02, (II), (C2H6O2 is ethane- 1,2-diol; Zhu et ah, 2006). 
[ZnS0 4 (phen) 2 ]C 3 H 8 0 2 , (III), (C 3 H 8 0 2 is propane- 1, 3 -diol; Cui et ah, 2010) and [ZnS0 4 (2,2'-bipy) 2 ]-C 2 H 6 02 (Cui et ah, 
2010). The crystal structure of the title complex is reported herein. 

The title compound consists of a neutral monomeric [ZnS04(CioH 8 N 2 )2] complex and a propane- 1 ,2-diol solvent 
molecule. The Zn 11 ion has fivefold coordination by four N atoms from two phen ligands and one O atom from an 
monodentate sulfate ion, in a distorted ZnN 4 0 square-pyramidal environment. This is different from that observed in 
previously reported zinc complexes (II) and (III). The Zn — N bond distances, the Zn — O bond distance, the N — Zn — N 
bite angle and the dihedral angle between the two chelating NCCN groups are 2.123 (3)-2.142 (2) A, 1.959 (4) A, 
78.32 (9)° and 83.26 (13)°, respectively. The Zn" ion is located on a twofold rotation axis (symmetry code: -x, y, - z + 
l/2)(Fig.l). The sulfate ligand and propane- 1,2-diol molecules are disordered across the twofold rotation axis. Depending 
on the symmetry unique component of disorder, either N2 or N2 (-x, y, -z+1/2) forms the apical atom of the disordered 
square-pyramidal coordination geometry. The [ZnS0 4 (CioH 8 N 2 )2] and C 3 H 8 0 3 units are connected by a pair of 
intermolecular O — H--0 hydrogen bonds involving the uncoordinated O atoms of the sulfate ligand. 

2. Experimental 

0.2 mmol phen, 0.1 mmol melamine, 0.1 mmol ZnS0 4 7H 2 0, 2.0 ml propane- 1,2-diol and 1.0 ml water were mixed and 
placed in a thick Pyrex tube, which was sealed and heated to 453 K for 72 h, whereupon colorless block-shaped crystals 
of (I) were obtained. 

3. Refinement 

All non-hydrogen atoms were refined anisotropically. The H atoms of phen were positioned geometrically and allowed to 
ride on their parent atoms, with C — H = 0.93 A and Um,(H) = 1.2£/ eq (C). The H atoms of propane- 1,2-diol were placed in 
geometrically idealized positions and refined as riding atoms, with C — H(CH 3 ) = 0.96 A, C — H(CH 2 ) = 0.97 A C — 
H(CH) = 0.98 A and O— H = 0.82 A; <7 1S0 (H) = 1.2C/ cq (C) and 1.5C/ eq (0). 
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The solvent molecule propane- 1,2-diol and the sulfate ion are disordered over the twofold rotation axis and the unique 
sites were refined with 0.50 site occupancy. 

Computing details 

Data collection: CrystalClear (Rigaku, 2007); cell refinement: CrystalClear (Rigaku, 2007); data reduction: CrystalClear 
(Rigaku, 2007); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: XP in SHELXTL (Sheldrick, 2008); software used to prepare material 
for publication: SHELXTL (Sheldrick, 2008). 



Figure 1 

The molecular structure showing displacement ellipsoids drawn at the 30% probability level. The light broken lines 
depict O — H— O hydrogen bonds. The propane- 1,2-diol molecule and the sulfate ligand are disordered over two 
symmetry-related positions but the disorder is not shown. Unlabeled atoms are related to the labeled atoms by the 
symmetry operator (-x, y, -z + 1/2). 

Bis(1,10-phenanthroline-/c 2 iV,iV')(sulfato-R-O)zinc(ll) propane-1,2-diol monosolvate 

Crystal data 




[Zn(S0 4 )(Ci 2 H 8 N 2 ) 2 ]-C 3 H 8 0 2 
M r = 597.93 
Monoclinic, C2/c 
Hall symbol: -C 2yc 



F(000) = 1232 

£>*= 1.598 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 2296 reflections 



a = 17.3913 (10) A 
b = 12.9247 (7) A 
c= 13.2214(7) A 
p= 123.248 (5)° 
V= 2485.4 (2) A 3 
Z=4 



(9 = 3.5-28.8° 
H = 1.13 mnr 1 
7=223 K 
Block, colourless 
0.35 x 0.20 x 0.15 mm 
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Data collection 

Rigaku Mercury CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite Monochromator monochromator 
Detector resolution: 28.5714 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(REQAB; Jacobson, 1998) 

r min = 0.968, r max = l.ooo 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > 2o-( J F 2 )] = 0.041 

wR(F 2 ) = 0.102 

S = 1.06 

2191 reflections 

186 parameters 

4 restraints 

Primary atom site location: structure-invariant 
direct methods 



5735 measured reflections 
2191 independent reflections 
1878 reflections with / > 2a(I) 
R mt = 0.035 

$max ~ 25.0°, 6 m i n = 2.8° 

h = -20->20 
/fc = -15->14 
/ = -14_»15 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a\F 0 2 ) + (0.04867 3 ) 2 + 2.90 IIP] 

where P = (F 2 + 2F 2 )/3 
(A/(j) max < 0.001 
Ap max = 0.73 e A" 3 
Apmm = -0.54 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional P-factors R are based on F, with F set to zero for negative F 2 , The threshold expression of F 2 > a{F 2 ) is used 
only for calculating P-factors(gt) etc. and is not relevant to the choice of reflections for refinement. P-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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z 
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Znl 


0.0000 


0.30049 (4) 


0.2500 
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0.0257 (5) 


0.50 


02 
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0.1220(4) 


0.0257 (5) 


0.50 


03 


0.0811 (6) 


0.6077 (9) 


0.3077 (9) 


0.0257 (5) 


0.50 


04 


-0.0835 (7) 


0.5935 (8) 
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0.0257 (5) 


0.50 


05 


0.0562 (14) 
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0.50 


H5 


0.0423 
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0.069* 


0.50 
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0.50 


H6 


-0.0423 


0.7429 


0.2756 


0.069* 


0.50 


Nl 


0.09382 (15) 


0.27777 (19) 


0.1947 (2) 


0.0222 (6) 




N2 


0.10269(16) 


0.2072 (2) 


0.3926 (2) 


0.0228 (6) 




CI 


0.0913 (2) 


0.3167 (2) 


0.1003 (3) 


0.0261 (7) 




H1A 


0.0459 


0.3660 


0.0520 


0.031* 




C2 


0.1535 (2) 


0.2875 (3) 


0.0694 (3) 


0.0284 (7) 




H2A 


0.1497 


0.3170 


0.0018 


0.034* 
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Symmetry code: (l) -x,y, -z+1/2. 
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